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(19) CHoFEJ^^SI^CKR) 

(12) ^jmm^!^(fi) 

(51) Int CI * S5HS!^ ^tS99^D5«aB 

(21) ^aSs 10-^1997-0074030 

(22) ^^JgX^ 19g?\g 12^26^' 

(71) taei ^^tlAF ssg 

g:7iE 4aAi s&^q? m&as 4ib 

(72) ^HJg 

#§fer£ Oh>^AI HH^fB ^4^EI 74 

#gfers 0^^:^A^ IWS^S ^<^EI 74 
#gfer£E Of^^AI HH&S 74 

(74) Diae! sss, sss. axia 

- Sim 

(54) Hr^g ^msi mnu\ gitiiisjig 

THSI S g^g:?H4^°J S^^. SE^m ^EilOl PCBOll S^AI?II2 DIMM Al^^ E!l:itM«^ 

^S/W ti^cHi Sr^^ ice a^tMw 4^ adi t-fl^ hi§oi mum ^ siii 4S<i^^ol tfS^M 4^ 

JE IS s o^^^ E^I:^iE ^y|0| i^z^s Tjiq^o^ L^puj 7H^£E01JI, 

B Efi^ ^UiDfl 2HS> ^AflSCT^ IC2i Q<i?H 3 S ig;H4^2J 5! 

t^'^^AIL' Efli^^ ^H!2J ^EOOI ^^tH^lXlM ^ '^^\U. 

o,gh5ijog g^^EIM Olg^fOl SMOiS ^ngg E-|!^Bi(tBSter)S5t|(Hl ^tiAi?« SB^IAIS 

^^£^fl 23715} .m^ qi ii^jgoi lilies AlZmiM SAISF^ a^S, M3\JX^ 

X-SgHl g^gg ^^efe ^lOIQ. 

Eil:i!iE ^01^ 370 EII:i^El(tester)§xl£^ t!!SEi(handler)§xS ^^tl^Lfl, EII^^Ei gxlOil^ 

27!^ g 713^01. ^SUgEIOi aOI t!!ga WIOJ^tCK. £E*^ t!lE1 §X|^ Eil>i 

El SxICHl S7l^£S S^EIDI a^SxJ 2A|5PI 52!# &#0| 2A^32^Q^| [CEF SB 

3\Jm mS^S fe^Bf^- §7:|0IO. 

0t7|A|, tHeEl §x|2| S^(HI^ 3?0 MSEI(Mefliory) t5ME12t SS|(L6gic) tSMEIS MHEI 
t!#a SxjS^ 2? miSEI PHroi:^(DRAM, SWM, □eflS|^)2| EB:iiE AI3S7Fa SH?I» SW^I Qg>^ 
(HI [DE^ 32PH Oi4^£| IC SAi(Hi ^ SiCHO^ i&ffi DStJ fifi^lAICHl ^ 2!£^ glS 

01 ja^EIH ^SOILK 
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i J ( ) ■ 

HEILK DOM lOi [HI2BI PHfOlil^ S g^^ SOI 165! OI^OIDI :?H^ e^^ifl l^W LHDil 27H2| ^ 
01 na^j [HIHEI2I S° Eili^iE ^bPKXiy gBISJ Af?f, ^ IC3J g^q SOI g^tl^ gM^ 

Eii:^^jEB2i :?H^:?F tfgtioi 2i7i [iBgDii tiaofl icM m^M^f-m M^m grTiiEioi .^«>^^.gi 

Eii^^E Higoi gxngoi siaa. 

Wft #01. ^Hl T5365g □EH^! DiiaBl ME S :?fe2! 4Sa &J2 g 4^ :7|^el SOI 

ui^Sxl uH^I 7^1011 - ^'S^* l5(Window Random Access MaDory)^ Efi:^MW 3^ tJe!(one 

.cycle)QII IS¥4M HIi^i^Mt' 4^ glQ. 

017IA-I. IS08 LH§^» S.lHj^ 32?H3 SS^ 5!0| SiD, ^Dfl^ 167H2J g^^OI ^JiHtHIK . 5.^53, 

T5365 Eil^M :gH|2| A^gfg g S Blf g^£I~. g^^ Eil^^MSOl 288?H0|:Q, g#e? 

5!# ?;il£lt^ «I0| 3, 3E}SE VccS-^OI EEmiHi S3f g^S^ EEWIbH Efl^^M SO] 

144PHOICK 

T5365 EB^M ^blM. m^i ggq 6?H 4^ ?XJi°y ^SI^I^S^ 

z-JHsi giE^ as s^^ioi EO'^oPi iasofl gsss ^1-37824300 assi HSf ^1 sm^ aoife 

g^^ g^ EElQIbH g^ plS&>& &g^S tlSM 8:iH2J gs^ EB^iMtKlK 

[KW, S ^^:7l2r ^Sr ^TSIgff 2,^2]^K)1 21^^^, :?H^ ICOil ^^£ID1 2!^ 

D4^»H| gfcq S S ^g7H4^2j g^q 5!5^# g^SfOI Al^^^ Edl^^^fe IMOI °JiJiaS 

?\Bm EBrf^M SHOB; SS^lOl £?2!0il 8PH 01^ IC. EB:f^*^SS«. Efl:i:E fcllgo, gg- AHAfgg 

t^^Ai^i EOiitM suiej gaor ojatis?!^^^ 

biaf ^^^tDi ^i^Ai B E0:i5iMm* icsj ^71^ SI 7i^€0L ^snisacH 

Eil^Eli^aL ^71 HI:i^E1^2f S7|5?o^ 2^tlOi 3At i3S STH^ tHlBlfiK ^71 tUSa 

LH^Dil ^xlEIOi o|illtl^7[5riU> :&^7I ^ ^^Atii^lS^ ^^S5W1 4'&5LIII g^OH ^Pr iC^KSsr 
£|^.:^4i7H2J 4^3501 ^HIS Efl^^M SHSh ^71 ^ SliBte^ie S ^^71 ^^Oil S^Ro^ ggan 

gaofl icm Aigwsj^s .EB>:E§pi o|-, §301 ssa ^aoi eiatispis^s :?«a ai^i 

HJ^^-^oW/fe^?! 4:^(HI^ icon Q^^HHJ gi^ S ^ 4;g7H4^2| g^q ^ej^OI g^EI^ g^ 

^ g^ ^71 IC2J HEtOIBi SOI g^EI^ HEHDItfj g^^ g^ BUK fe^7| WEIIOj eiiBsr^lS- 

01 jq^i^Hog 3^E|^V.^£fiOI oiiBtlS7IB 

"Am^tm. «^7| tl^^ g^ SM g^S^ -:i§:iH4^£J gs^ 7i2|*^ UCHXI gM^ fis ^abj 

e?atis7i5(Hi g^api ai^^^5{:£s EB^iMaa, 

aioi. si^>?« s It .^soCT oi7iai, ^gsi esi^e ^itH ^^7iihiai 

E toil EEAia ^1 EiliiM ^bl(lOO)^ n^^m lC(OBg!CH, S!7|^ S 7I^B 

01 ^UgaOl ED^EI^ (110)21^^, EB>iEi^(M 0)011 S7i??HS. S15LI« ISSj 3AI^ 3i3S 

t!Ma(ia))SiF/ t«Man20) LH^oii^^a&iffl EB:iii^(no)oiiAi £8:^^^ .2^1502 ^ 

017IAi, EH^^E §flc(i30)^ Ell^E1^CnO)2F ^1X^9.^ ^ eiiB5lS7{S(131)]U, ^ ejifl5lS7| 

£^(131)°! 4*^^9011 ^SEIW an S7[^HS S^EIOi SISDI 4^^5500 S!^^ BOI S^EI^ 4^35 
(135)M ^blSt EO::!bM fiJE(133)2K 21 i«Sa35)B: 27|S5og sgEiH gSOO J£ 2011 £AI3 S 
^ iaOl S|g7i :?^E|01 SDI S!£^ S S a2F aiEIOI 167H2I aM(l50)0| gfflgS 

g^EI^ ^EilOl 2!4fl2lS7IS(I40)(pl§K lEIlOl PCBE^ t»0.)SS ^-SEIOI aEh. 

BFi.^^tl7fl> ttaiOl PCB(14O)0il M2| g^^ Se(l50)# S7I^:2:S .g^Al7IS OIS.^ ^Ofl^ gfe 71 
-^e^ a7l HBSDII EOi^^ gg^E7K BHfMn g^^ S(150)2| 7H4s7F ^OK.AIM^*- .g.»g£S g^©! 
(150)^ ED^^iM^^ Efl:i!tM Al^mi ^Tfl :d^E!7| m^DIQ, 

^ ^55(135)011^ B S gSf S^S g^q 5!M2f g^^ B.m im 5!, 3E^^E5!, 

VccSeOI EEH31H1 32[ laiOt PCB(140)^O| 271^^5 g^El^ ^4^7H2| g^a(GISEA|)OI 

^sEioi aa. bur^ji&CT, ^4^:?h2j g^s § 32?h~ boh g^^ smif gwgs g^Ei^ 

g#q Eil^MB(DI£Af)OIIi, 47H^ ^aOI PCB(140)S^ S7|S|og S^EI^ ^aOI PCB g^S(i3B)0l 
a LOn^ ESWIB! E0:il^Ma(G|EA|)PO, 

SaOl PCB(140)2| §301 :?«S SaOl 7HSEM S^S £3 E 21 SS§t3 

laiO! PCB(140)2| gB^Oil^ g^q 21(150)]lh gCHgS g^EIOi g^q S(150)0fl Eil:^^ >j 
^qEW(141)7^ S^EIOi aJ3, 2f2|ei ^?^EW(141)01I^^17I^ t^-sM ±SA! 
Xie?A)7l^ ^aOI(143)7h 9§EIDI aQ. Et.^, ^3101(143)00^ g^HH^I^K 145) (146)01 

SlEIOl a^Ell. t\Vt^ :4iSS(l35)08 §eOOI PC8 g^5!(135)0| g4^0l^(147)# 2§ 
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EIW SiOi SaiOl PCB g^Ei(136)£^¥E1 Hl^^ ^jsM SggT^ EB^M ais S^^HHfiK 145)0112, U 

sge! cC dw, cfif2, mm a^W^ sioi^ys a^iJHi!(i46)oia. 

D«7|A1> .WHHJ laOl PCB S^S(136)S 4;H2| EI!:d^M ila: a^UH£!(i45)2F SIEICH SiW 

47H2I EB^M^, ^ 741 1 E-|l>iM5(149a)2KXH 2 E«^5(149b)2F fll 3 HI^M5(149c)3h M 4 Li!^^S 
(UBdm-^-StK}. ^n. ^ MO\t^± e]^«H4!#(146)^ 2> Eil>iM2(149a)(149b)(149c){l49d) § 
^l»CHI 47H2i TMOiAiH a^BHi!!SO45)0l glS.^lSIDi SiH glS 4;H2| lOiAiS 

a^HH4!#(146)^ ggtr «l01>ii2::7K S^SQ. OHM #CH lEfl^^2(i49a) § 51 SlffiBOfl S 
aOI Am SIS J^ICH^H a^HH^(f46)3L Xil 2E-il^E3(i49b) g S SKBOil ^Itl*]-. SEilOl A22hSl 
& ?aCHd2: a^HHd(146)]If, jtll 3EDi!:rE5(i49c) § S ^MOfl ^Ixltl lEiiOl A32^ lOliJH S 

^.BHiSlU, HI 4E||:diM5(149d) S S ^SBM.^IxIt^ 83101 A4SK Eil^M g^HH<3(146)0| SIS 

SStlDI CIP8 HIOldHM Sf^tHI iaOI(j43)Wl Sgt^D. 

□I2f gOI E-|:iiM ^UKOflaCH, T5365 Efl^^M gai)M Olg§ra Ell>tE§f^ ]l^§g 

E!?^, E-jl>tM^^ £0:6^ ME(133)2| ^5«(I35)(HI S^^f^Efl, IStHl LHS^IOf 2!^ ^ 

5jjoj |H2h 3Z7HHj Eil:diMSWI gCHgS S^AI^IIl SIS! 16:?H2J 

a^^ S(i50)s ^aoi pcB(i40)Ei ^^t^7:K14l)DB s^Rog sgAiaa. dii^iai. sfLFsitssa 

(.120)Dfl S^^Efe S2| :'H4^^ 167HDICh 

E-||>tM MiE(133)011 SISE^ ISOl S^tlS Ell±M^(no)^ EB^M ^^SOIl ffl-Ef ? Sifim^ 

7IS(131)tHI EB^bM 6iH g TiflOidseSK^^ ^5:1 ol7^*H:f. OjllJI, ^ ejiyislS:715r(131)(Hl 

s ^ e!4^tig:?iB(i3i)Qii s^hh^s mEy laioi pcb(140)chi sie^ 
Ein ^'^^ Eo^M sH(i^)Dii oi:?iAi> laoi pcb(]40)(hi ej^^a^ ^'mm 

D\m(U3)m ^ti «ioi cm. cm, cb2,. ciiiioiii, eb:>^ MH(i33)0fi ei^ra^ 

^ym t^s:^ g# El!:i:Ett7I ^It!" Eil:i!^M ilsOID. 

olsy- woi EB^ fiH(i33)anaioi PCB(i40)0B 37121 -Ais:?!- e!7Ei9 ebi Eii:iEEia:-fi, g 
Hj ^ Bior EB:i:MSM2h awas s^oi siass gAiM az^si sim 

EfcM ij^g a7raX|°K «2| g:? S(150)0| ^aiOI PCB(140)tHI S«a^^S|ejK141)2h^'[H 

s^acH sioi Hioi iisM reef ^t^ss^ e-b^m ^ysim °I7f ^^^q. 

017IAI ,. Waidl PCB(140)0il 5!(150)OJ S7|5?^S 2^il^ ^SJ. E-B>^ £ 2^ ^ZLtm 

2| Maim PCB s^5!;(i36)^^Ei eii^M iyH7^ sg^Ein ^ sfB£is:7iEKi3ijolAi Hioi^^s: oas, 

^aes. HlOiiys: CW8^ HI l E1lii!:^5(149a)lHi. ^tfS ^BBOI A1# ^(di?)AI3l #^SXKI41)Di|.S^ 
S SDQ OOfl EB:6^ e!7fs>OI EB:^Str * SDQ 001 Eflii^JEEIS 1^01 Alg (off) Aia EB^ 

:^s:^ TjeAlglCh am. M 2 Efi>S3(>49b)0B 5trS ^aOl A2M &(on)A|3« SDQ 4M Efl-irMoHl Eil 
^jti SrSEIS Haoi 'A2g ^(ott)AI?l Ell>^e A!2g »BAI^»a:. OlOf" HI 3 EBiiiMSCMgc^Ofl 5 
tr& SMOl A3M S(on)AI?1 SDQ SM EB^tHI Efl>^M7( ahg^g gQioi A3tf ^£^(of f)A|^ EfliS^ 
iiSlg :?cE.»-A12]Q. SDQ 801 Eilii^MtlS 4 Eil^E5{i49c)CHI ^9101 A41 £(on)AI5?! SDQ 12M 

l^^tm: U±M7i StgtlS.^EJlOl A41 :2^(pff )A|?t Eil>^M iIsM pSM^O. 

^ HIMS, ;^01>i!s: CW4~ HI 1 E-fi:^tM5(149a)l>il. 5*h.S mm\ Blft ^(dn)AI?< #^BW 141)011 
S SDQ IDA Eflil^M Al^M S7mra EB:^iMt>^ SDQ 101 0|±MEJS^^aO| BlM>51^(of f )AI?I E-fl:^^^ 
T^BAl^O. 01^, HI 2 Eil>iM3 (1495)08 ^t^^ ^aOI B2M S(bn)A|5q SKI 5^ Efi:i:MoH2 Efl 
±^7Y a^Eis gjflOI KM S^(0if)AI2.O. OlOi, HI 3 EBi5iM3(149c)(HI StTS .8M0I B3g=S(o 
n)M9\ SDQ 9g EO^SUl E0:±:JE7K SEBOI B3g ^^(of f.)AiaQ. SDQ 97K E0:±:EEI3 JSH 4- 

Efl:fiM3.(149d)M 5t© WEBOI B4M S(on)AI5q SDQ ISM EBii^ESQ EBi!bM7^ STSEO lEBOl B4g 
a=(off)AiaQ. 

Afl eiaBS/HIOl^^s: Cte- HI 1 E11^M2(l49a)0l 5t>S ^EfiOj Cl# i ( on) Al S 141)08 
a SDQ 20fl EB:i:M i!s§ 3716^01 EB^t^tl $ SDQ 27 1 Efl^^tjg lenoi CIM ^(off )A|?} EB^ 
i!H:g :?^eAI^O. 01^, HI 2 EJri^2(l«b)bfl 5*^3 SCBOI C2g S(dn)AI?l SEKl 5# Ell EB 
aeEIS ^aiOl C2g a^(off)AiaD. OlOl, hi 3 Efi:fiE2(149c)0fi S^^a.gaiOl C31 S(o 
n)AI?l SDQ log Efi>^S« E0>iM7K&gaS SEBOI C3S ^<Dlf)AISP. SDQ 1001 EB^MHS HI 4 
Efi:i!iM3(l49d)0B 5tS ^3101 C4g S(6n)A15q SDQ: 14g EBiirEsm EB:f:M7F SfiHS IMOI Mg 
5H(off)AI2!a. 

LH ^aeS, HlOldsi-CWls j til^2(149a)0fl 5t^S PSflOl Dig ^(on)AI?l g^BW141)0fl 
S SDQ 3Dfi EB^M A|2:g 2)7151-01 Efli^^Mt? ^ SDff 301 EB^MQS lEilOl Dig 5i^(off )A|7t 
<ys:g ?^E^AI^!CK 01^. XB 2 Efl:d^^5(i49b)0B St^S .^EBOj D2g S(on)A|?l SDQ 7g EB:^i^^^I2 Efl 
^E7^ £ea3 laiOl D2g £E(off)Al^iD. 0|0i, HI 3 Eilj^iM5(149c)0B 51^^ SEBOl D3g g(o 
n>A|^ SDQ ng E-fiifiM§H3 Li±^?\ ^^EIS §3101 D3g :a^(of f )AIg!D. SDQ 1101 Efl^Mtig ^ 4 
Ei'l:i:M5(149c)0fl 5tS gaOl D4g S(on)A|?l SDQ 15g Efl^^MSH! Efi^E7f STfiaS laOl D4g 
S^(off)AI2!Q. 

PI7IAI, HI0f>!!2: Cira, C!lf4/C!lf2, Cm^ SAIOB 2!7Ka^ 4!.S:0|CJ. 

012^ ^01 EIriS MEOB gCBOl PCBg S^ra ICg Ell:^ g^ 367H°J g^Sg Olg^lOI 

SOB 487HHI E!g EBiii^^' ^ Sl^HS t^^OB E-B^^g^^ ic 7H4^7t SEH2I 8:'H0IAI 16 
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di^MHiAi sss? aoi e m^m saioi pcbi s«s^ot icon ^stioi si^ 

a4^:w2i es^q s s 4^7H4^2i a§q se?# laoi pceoa 2^Ai?t ais^*- a^t^^is 
IwIj^i^ ^£1 IC a>iE§ra es^m ui§g §3^^ ^ an aif^i tf&Ais 4^ a 
a. 

1 

^71 E3:i^Ei^£h 37|SS^S aSaOl ^71 IC2| gAf STE^ t?#a2f; 

:?i ic:?h ^^7a^ ±^o\ SESf, ? eiiHtiS7i& s :4^?sdii s^i^j 

^9WI IC# A|g^^^:2g ?1^B ^9101 SSS gaiOI PCB£S 

F|>-E T&ilES Stf&fe SiS^SSS QlrfiE ^U|0| igaoi pcB. 

U=/p 2 
3 

731 1 t^oii sioiAi, 6^:71 ^fcaiM^ law ssa d^^ph^i a^^ s s :ig7H4^2| sim^ a&oi s^£i 

^71 ic°j EBom SOI s^Ei^ Eaoiw s^s.2K- 

mm\ pcboi s^isjo^ a^a^ saoi pcb s^soi am ^shs EO:i:M sbi°i 
^aoi PCB. 

M 3 t>nHi sioiAi, 4^:71 a^^ s^sofl s^a^ ^g7H4^^ aa^ 5?m :^2it> \jDm a^^. ss- 

^aoi PCBIH! S^EiPi .AIM^^5{^S til.:di^EI^ .2*S ^9:2^ a^M ^.bl°| SaOl PCB. 
5 

M 4 Wo« sioiAi, 4^71 ^aoi pcK)fl s^a^ a^^ :?h^^ ^^i^i a#^ s^boh g^a^ 
a*^ n^^Mu^^.^m «sh^ ^I:^ a:^^^ ^ui£i laoi pcb-. 
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100 




□ □ □ 




□ □ □ 


c 



c n □ □ 

c a □ a- 



130 



•131 
^ 153 
.Ll35 



-140 
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sm2 



5C 



141 



140 



135 
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